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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 2 1 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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mmmmco$kmm&K?mzwtt&iem%.& 
ktsflfesss. 

[fB*Jl2] mflWa^^SSJillUc+'Wwfc^Tliff 

aif*5ia»as«t*flii. «rie«w«B<omEiinE+'t' 

a. 

ftn<o«ffi«!B^»&f &c k zumt-rmmm 1 1 
«E*swwe»i. minsummtamzx^x^nb^ 
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*»Wa«cl3^"C5BK^Ifik-r*wi:fcJ:»)» MBit 

5E<aai«)aiB«w c k ewak-rtiwia 3 



fFi£S3H^ k ffitdft&ffig? k * ? mfiefustats C3d* $ ti 
T»EBfej«R*oa*i»ic^SBri&c*6 ^ k a 
k -r & »*ji 5 (cienaffass . 
[11*1373 miKfoftmtmmwmwx'mzti 
tzmm oho 8afcrt#*>*«:HiRWfcK o m it m 

a 2 £>4M *js 6 ^-m*>-ja(3ieK<7)Bf ens. 

mt mtt&mz^xmimmftmi<?)®m®wnm 
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6.1 k t»«k-f i^fltr^V xiS^^iS. 
[000 1] 
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[fi£*^tt»r] Hint o^m^nm^mmmxth 

*)Ctfjt«rW«akLTCMPWfc&«fc4. CMPg 
WKfiSBfa (Chenical Mechanical Polishing :CM 
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C M P (Chemical Mechanical Planarization :<SfS 
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temzft&im&w&bixw&nmttzit). mmm 
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[00 24] $<bi3. ru-r%<nmmm r ^<m^ 
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( 0 0 2 7 ] fcfc. je«llB«li*BfSHTR*ttf<lfeR 

mnmmzmfetz x o c:ws8iE*flMW-* - 1 
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» n^sfffittftH) * m mmvuz a s $ * * * 5 

^£«*C«^Tffl*to:L£lM»W*. 
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[0030] 
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»»3WtfeiifcBf«^-y F2 1 feBHt^EHKaurP*^ 
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[0 0 34] COCMPgglT'ii:. l^-f 4 J: -pKBf 
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fflfcflWW*£fc 4fc. ^^i^^CMP^ 
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*»4»OR»«*hBi t-A^r 'J 7^3 2-csstsn. 
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[0037] »>xAW{i. miaiL^'Jf— i-iOffffltcJ: 
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«W>8«iT'>xA*/^i2lc*3t«R»S<irv^. i 
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xAW4«||]WB»S<i"Ct»'>xAHJit:i$tt4«e^.1f 

[00 38] wwT. ^VxyTD-fe^tcfcltS>^ 
CMPT\ -jeoEH^-^S^Wi^xASritttL 
■CBfSJDl Lfc t « (: JJEPm^£!¥fl]@V 3 0 T^Hi 

0, 3KSW3e»3 0-C«asSfi.*R«*<i*v»flRB«) 



■i6) 002-343754 (P2002-34 4ISJS 



suit sg^mnmntfR tt i & < * 4 . 

ot. JlOJ:5tc&ai$fi4KS**R£ftaiLT*<7>2: 

if. ®iztni&R B ) iz$mitzt£izmgmx.<7>$kj 
&-t%h*>mm&&zn%.i- &zt tfx- % 4 . 

[ 0 0 3 9 ] *HSftfc»BU;H& & c M P£tH l Kfc^T 

14. ft^WS&S Oti^i/NCO^DUS^^ y H2 

ocoisistcj: ogfg^'y K2 lxnbtix^&ffltm 

4 . « -> T . ^Mff 3 0 TUWJ £ ft 4 EWOgffc 
*$tt(4. V x/\er)tt>>btiLmffm&'*-y H 2 1 t'Shflt 

4. 

[0040] ifc. *5^S3 0*«»eLTi*4t»f 

■f4K*t¥otfR B t»J5»T*4. t£-»t. r*3t^ffl 
ixa<ztiz£*). •>x^Nwe»BBE»LTtwai*» 

[004 1] COj^CLTHfcSfifcfflSHJ&i. c 
M Pgffi 1 <?)fMft SMW-f 4 f^ffi)SiJ8P^18 0 CUBA * 
ft. ft»MWSB8 Ote^coffl^fi^tcg-^vcffilgfln 
I*«7S-li-6. £0>J:33rCMPSSW::J:o 

. [ 0 0 4 2 ] fcfc. *WW>»2»IWIIWCffi*C MP 
SKtCo^TH2t«HLTttW*. ^CMPgg 
214. llOiAWtWHawi^i/^rn-i 

0 fc . *0±2rCfl»LTTnfcSW/<v H 2 1 

tfl1t>tl&mm^ y H 2 0 1 . •> x>NWcO*E«S$r)IJ 

ffir4ftg{2E&aJSR0fc£lI;iTfM$ft. ^x'n 

L TWaSftll-*-* C M P 4 . 

[0043] aHWWJBMC»tt*'>xAf-r^ 

1 0 tm^-y H 2 OftfllJfi. fc«fctf#mgS53 0O 

[00443 iOCMP8B2Ttt. #¥Me»3 0tf) 

ro-rjtgBjtes^x^^/uri 2o@$ss*a±t- 

lttr<. EWEHAi^BfjeoilifflBlr^ttWlfcffl 
■fcR5£SflTn4. ft->T. 3t^W^S?3 0*»A,rajt 



fztZlZ. ^x^NWO+'DfiSA'^^g r , ^|5]-niSl 
±{c£E-T 4 ? W ^$*> «t W *9 - > r h U - x-f 4 . 
[0045] Z<7)tz#>. ^x^W«0|nH£ (ilSdil^ 
ifc) t=#->Tl*tB8*i«RttJ«iSffcU e^BUWi*? 
x^woi EBEtWJOli: LTJWfrf 4WIWW$rtt* ( 5 

<iH5K:flH-J:3K:Sfl:^4 C??n$r3Effcfi#) . w 
coSfWi^ x/ w<?)immM£fcX'mmz£. t&ztfr 

SB Lfc J: 3 frROTSMWt^Cfc 4 . 
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ft.4. 3K8I4 lJ^ftltaJSfifcatUBfiilwXWftK-O 
x^iB^«IMffcAI«-4J:3{=«ffllt*ft.. ra*f{i 
StO x AW*tfc 4 1 § C x y n«HTK« S 
36* t «iaj»4 2(cAStL. iytffllOi/xWiWklut 

*t*aj»4 2t3i£a[4 lKW^tL^uft 
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[0048] Z(r>tz#>. ^ia^i ac^iMtf 

ftft£fiTls]i|£!IKi&;**i4i:. SMttas^x^WjWi 
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«fcjW&tiuf. ioy-yf^>»ai«w:3ts£ai3ai53o 

a«ft#f4RW*Rtt. ^Sr,. ftK12E(9 = 0S£O 
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[ 0 0 5 0 J 3 0 X'it . RW7t^.ai§5 3 1 T 

o# 1 ®<r)*y70y?x&Ztzfr1i&®.mm&3£it 

C 0 0 5 1 ] ±fc. / vf^&aJlWfrfc-GWBHHl*! 
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[ 0 0 5 2 J 3 0 li. LTflfcH 

iE&w<?>mmzi\LW&frh mmvmmmt mmiz lx 

CMP»B2t:ifUf, iVT5E<D¥g_Bc<aB-fl>ff®o 

[0 0 5 3] ifc. CMP^S2T'Ji3K^ffl«SP3 0T' 
<7xAWc04M>fta£^x?--fS f £g 3 &t&V*. 

x . mm^-v h 2 o«jB«MEHi^i^)asKr*affl*S' 

A-.y h 2 1 X'Ubtl&Z btf%< . R«*«3e*»+Br-* 
tihZbtf&\-Z co£*\ SWAni* <0JBUI£fl:S: i 

SfcJf f.o^^l^iA^MtSC t . CM 
bZbtfX'Zl. 

COO 54 J ULhtt^LfeJWIWTtt. *xaw 

nft&m.zm-.-rh^&t lx. n&&m.mms&4 o 

X'*7 x AW«y f-ifcli* 'J xy-r-x 3 y 7 7 y h 
xAW^«{4a0jM»OTlfi?JMU*J:<. -7xa* 

2c7)H]iKft®cigA>4>ia«e<»w'>xA^sfis 
t*>T*o-c tan. 

[0 0 5 5] (flitf. "7xAW<oy -y^-ftBfc-^ra 

«**-*-4«>iA*/p^i 2^±ffi{aa^sffi{as. 

JfflfiS!ffc/hffi0)5 5-fcH9fffi. -lOS^-^IeKSjg 

±$:fte{as«iajsi54 o-p*-^--r* j: 

If. ?xA*/|,ri20GHE£J:9 5 9-jWI£«4 \ <r> 



46. wORWfl^Srh'J^iLTfflv^wfCijf^St 

inmu. m$-ty^m%-ty^mim\^xmm-h 

t^T'LIK. ->iA*/^l 2<7)@iEft.g*ro-;$"J 

C 0 0 5 6 ] *X9ia|l3£lftJ8!B(::ffi« CMP 
^TI2 3 Lt BWJ-f & . :«CH PISS 
314. ">iAf-^H 0. gf@^-/K2 0. 3&£ffll5E 
SB 3 0 *> J: tf<7 x y n£i «<2S8?!0 4 0 r fR £ h C M P 
S8t 2 LT . %&m%X 3 0 SrBHS^ y K 2 0 £H 

0 ftJtt i t X'^x^vfco^umznm^mum. 

•am-ffcCMPffirra*. 

[0057] -r^i5*> , c m pga 3 T-iiftmgas 3 
0 asssgm 2 6 sr^ ixmm^ h 2 0 1 k 0 wt t 

*Vtfc9. Sflg^-y K2 0WffiiS^i!ltf#->T^xAW 

nwzuftiz'&mm (mm) ™cm*5*L-o*4. 

Ef®-N -y H 2 0 OJ8S)feiSEB(4 . jmftgtt 3 0 AiH 
JB^sK -v h tf*7 x y nW04"I> ( #ffi r = 0 ) b 
(r = r,> fc«IB*a«»Urf*J:3KR5eS;h.*'. 
Sfg^-y H 2 OflMBIWWUcli^-y HOSBftfflot^Haj 

ajswt»iwamiajffl#awie?ais»3 0 caas*i 

[0058] %99g£83 0(i. attfi«ttaiffi^^A 

•■/ h c7)*f5*ifiitt a r**ft6.fcfct,t,ft sea 
xWfczx-/Y<r)9igftme*f&>i>. ^xAWjit* 

tt. ±I£ZOC7)«iaift#ri^tA^. tdiJf (r,. 

sgsniWjeanwBat^Mi^wjaj-rwtT. *7x 

[0059] CMPK13-CJ4. 3K»fflS» 3 0 )WJf» 

^•yH2 0i:i:t,tciSS!)^SSL. -ec7)^ll)gKr 0 -r E 
±tiBW6^^-y«5K«*feH«t6. tot. -7 
iWl 2*>EIBMEfc^-y K»»2 2<0«M»« 

i«J:^t=W3eS*l*1**ffl[W4«*a3e»3 0O 

rni^mizmnmh z t #?* . *r ^tnmm* 

[0060] >>xAW?rigiES-e:TBf©lno:tff-5ESE 
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[006 1 j ctf p«i3T(i. w^h^mmzhh 
x. wmmw^tenm-Mf h^z^&itzimzcm 

Vx>^£M?hZ\tt i X'$i>. ZtlizXD. CMP/ 

zmxzw>&mz<§mix*)v-r-v 

[0062]#K. *%B^)JH4llM»B(=ft£CMP 

4(4. JJiL^SHte^S^CMPgSSfcP^ 1 ), 
^USSO 0 tttiL^lBIMIflWcJ: O^iAWwf 

fa*«*B«!BSr«jeLTW»*o:'f * c m p«rc* 

4. frfc. -)iAf-/;HO, 5fg^yF20. 3K¥ 

PJSS5 3 o<7)i*]Siiti)Kfcj:i^ r >xMftS(aa«iaigs4 o 

SHIRE* LfcS^ttWfclWe**. 

[ o o 6 3 ] c m pmw.4 ruaswe* s o a*, 
(Si*) TOEcmrtSfiTa o . 3te**t«3 0*>j|js 

X* ••/ b i > \ W*>4*fr ( ¥f£ r = 0 ) k WMM 
( r = r E ) fc^fcaSfcfHWfrT^MOTttfc: 
HR3iva*4. $»«fcfcti3l£m£3B3 0<7)?ft!!{3 

w^m.i-^m&m^mmmi^ixxa o . 

[0064] 3fc*«JS«3 Oli»IWai««iJ»*»feA* 
Sil4t*iiifl»A»fc. *x^WJ:C;&»t4«jg*;tr.y N 
O^l^rfilfilrz:^. afc^x/v&gftB&tiJglSA 1 

c *> h -r w ^ 4 <t if ^ m& *v - > & 
■ci*5gsfi. R»««iaj»3 i-«»aj«<i*Kit»3Wi: 

4. 

[0 0 6 5] CMPgg4T-li. 3m«eS53 0>Wtti 

t&mzt&ltt&ZbtfX'Zl. ZVKtb. ^ia*;!' 
^ 1 2 ^Efc&g i: Big** ••/ K 2 0 ^fSS&iSSi: OB5f* 
(BfSjftfr) 3H::£:&S*i4 MRk&Lfcfll 

0 <9#S»£ -7 x >^>vy<7)®m&& t HJOfc tfT^SSff 
&4^43^8fl£S3 0£KI^(;:#i»£-ti: 

[0 0 6 6] Z<7ifzlf>, a4Lfc«lfciRt*r6CMP 



±<7>ffS{2B^RS*$ita»**m : $:£*'> . ma u: c m 

P3SB3 £ HHItw^x A^jB«EJt*S:im LT|3)'DR 
*toR^tffco&8r«&r4.Ifca t T-*. £<b(C » 

£i:A<-C't4. Sit. «Wf»B4*<Oll»icOBr<9-3S 

::fca { T'£4. Citt2«t0. CMP7n«*5!i 

[ 0 0 6 7 ] J,)LL<soSSBtffl|-CI±. Sfg*f^?*lJ; 

^tjfflfBBtfWWjMiigiBkfflrcfciiarflBB ( ^Jtii'fllSi 
[00 68] ifc. CMP^gkLT. ^-y HSPtt2 2 

^xi>mm&X'h&. 

[0069] £tz):J±<n&m&8mx'ii. * ^/UCMP 

<mmru^xt,zr>wx . ?tf : iiss?3 07!i»"MBfss«o 

?il4t<7)-Cii^<» WBttfUI'MR^Hi (Shallow 
Trench Isolation : ST I ) 0*6tilR£ 3 Pi!Htt6f£ 
^HC M P WJ5f n 4: * toir vc t, jiffl^T^TJ) S . 
[007.0 ] H6(i, VmWkCWPammr'a^Xizii 

^xwk®m<nmm<r)im.*Miz. Lxwato&&mi 
?i<wz#m%%&miz& 5 o ix& o . 

TtcBW! L^CMPSB1~4 3 0 

KftiT. *fc{ijm«aB3 0«:ftliTEIWSii: 
KiO. tftWRCMPWRjjStjKfiSWIICffdii:*^' 
JSCMP^B^^-tl). 
[007 1 J j1£¥H£«»l«ttx.^«^}CMPS8 
0>^MULts3it/fm9Mi, Ja±UKBLfcCMP«l 

aj^SS 5 0 OfflfKfc J: tffWHcotvciJHW 4 . 
[00723 3t^S!I^S5 5 011. 3HB5 1 . 

5 2, 53, 5 4. 3ti!5 1*»feltaSS*lfcro-r3t 
1 3S3S L ^ x y nWA> <c, WRWfl^S-RW $ *4 t'-J* 
XT 'J ••/ ^ 5 5 . t- A^r >J -v^xm*) JB **lfcR« 
tt'9*«r»<ailS*«>l'>'X»J:V5 9-6 1. 6 2. 
63, 65. *'J-/h64. E*H»6 6. R»(S*t 
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^K^fliSrUias-f * 'J -r-b 6 7 fc«fcl>' 'J -T-fe 
y-f 6 7*fcl*ffifi*£WtT»JB!iar*fll»^* 
fi68&£'A^8tl£$itl>. 
[ 0 0 7 3 ] 3t» 5 1 (i*tt£*#$r fcoBfeiiarca 

3ti£V : t'-A.X7-<) -,9 5 SSrSjfiLfcf*. UXX5 
4T'«& J Fff3fcl::=»'J.x-f>S*u ^x^wicSKAWL 
t^i^I±l:f^^7 MS (flUJf <£200;um~8c 
mmg®) <7)f-A*;if-y hSr#lOT 4. 
[0074] ^i^W*^c7)SWft-f3t^^*>. 
ft (OiJSt) liU>X5 4Z8MlXt:-£>X7>J -y* 
5 5TRSt3fl. iEE»3fc* =» 'J I' X*6 1 
■CiaffTfffttSfu 5 5-6 2, UyX6 32rtf-LT 
X'J ••/ h64£SI9. U-yx'6 5T-mX3lM-N?iX 

fctteuf 6 6 (cAtt-r £ . Ettas* 6 6 x-imziz 

[00 7 5] ST, fA'^A7-y«Jto')i 
h* ? #£-tl>. EHffXtf-yMi. m 

mmmmm) d. ^co^Afcivm^xisn < n =o. 

1.2.-) KBtT. i)^C*Sit4EWMI*«*l«l(=* 

[0076] 

[gfcl ] dsin<?=nA 

[0077] i&m&tt 5 o rtt. mmmiiEmK 

(oast) £8*4**0* fcoT^x ^wawbRIH- 
4fcrt. IERIt7ei:M : 5rl.AStftT^yX6 3tcAW 

•y h 6 4«iIERSt3bW3*l<->'X6 30ft£ffim:ER 
SftTfe 0 . jEM*ffl3SW>BUIUlAtZt)Z. 'J v h 6 4 
K J: 0*363*1*. 0ifofcii[Ittrf8 : P6 6l;: 

iHtf-4£ Ettf»?6 6Cli]EEM*«* 

*MJtU *<9»ftfcJGtfcEttWS-CEttrSii4. 
[0078] C^«k3(CLT l J-T*yif6 7tcAS ! f-r 
IJERSmt. EttH8*6 6-MMW=Bl;TI!ttrSfl# 
#3*l.TH4fc*>. ftftrt^-rkOJiai*. t&45*=># 
HBKtttfjWftaiSfU iI*«SBSI6 8C7JjS*i 

a?- ycof -y J: 4 1% < T t ftWC 

[0079] «»J!iaSll6 8JiA^$^S#36?$S^ 

mm. ^x^w£7>aE(csio 2 

«>JmSII6WrCR«3*i4 afe3fc0>gat*ttlWK:JG t 
fc4MR*tt*»*. £BWfcm-44H(a«4MW>1»tt 
i4K»T**. ft*ffirai6 8tt?tf>tt&3tl*:MC 



v^-f*«j«si*ffv^ Jiia*«aa«oaiw5:««>s. 

Sft.4. 

[0080] fcoT, Z0)JtilZlX$V>t>i\&*7xK 
W*>*WJ5fl:£*-* — f4 i i: T"? i^jWJr«*BW 

i file J: 01BWe««<VPffifl:-r^ij%tBI*«CM Pt 
owct. 1ffi*Lfc**/l'CMPfcHttC3<EMrr4.rfc 
#'T"2 4. 

[ o o 8 1 ] mz, *««fc:ffisiim*^ w ^^>wi 

c?>$mTn-tX£m-t7n-j-?-hX'fo&. 
&Tn-tA$x?-hi-&t. &-?X7--vTS2 0 0X' 
mzmf&XT-vTS20 1~-S2 0 4cr>4ifrC > mWj: 

fmzazvsii . ^•nxfrnxrvTizmts, 

[0082] ZZX\ Xf-vrS2 0 1ll'>zAO$ffi 
SiWkS«4iMklS-C*4. XT--yTS2 0 2liCV 

VDIgT*J>4* Xf77S 2 0 Slfryx'Mzm&iM 

«*tc J: o »x«-*«tBBj<a:aT'* £ . x r ••/ r s 2 

0 4 (i -7 x a c>f Tj- y i fT*> iit; -f * yfih &*i8? 
j>4. 

[00 83] CVDIg(S2 0 2)tL<{ii|ffi^«I 
S(S203)<0ft-C. XT--yTS2 0 6tjtA. CMP 

IH*ff 0 frt'o tpWSrt h . ?rb%^®£MtX7-v 
7 S 2 0 7 CjBOa*, ff 3 Ji^WiXr r S 2 0 5 
JStf. Xx-yrS20 5tiCMPlST'$>£. CMPI 
MX' tt*»Hj|fcj: |,gfega ( C M Pga) tcJ: 0 . 1 

t= <t h Y -7 > ><rffi\8Mtf'fih1\ & . 
[00843 CMPIg(S2 0 5)tL<{i^bIS 
(S2 0 DcOtkX'XT-y 7S 2 0 7(Ciitf. Xx yTS 
207^7* YVV?77 <lMX'hh. ZCOJMX'li 

<7)ffl&tf'ftbtlh. 5<5(C, }^c7)^T yrS2 0 8(i3S 

zwkV'jx hmm^bti. x v+>rmA,x'^ 

ttotzViSx h 5rJX x-y ^yyTMXhh . 
[0085] iJctw. Xf'y/S 2 0 QT'ifiS^lSfr' 
^TL^S-WKL. ^TUTV^-m«fX-f yXS2 
OOCKO. 5fe^Xf--yrSr»0ilLT'>xA±HElgS 
v - ill. .Xx-yTS209 T*ia*«5l5 

T fc flRSitfitf x> Yttti. 

[0086] *%mz x hzmfoT*^ xmrnnmx- 

{i. CMP Ig(ctJ^T*l6BB{c*^|,gf^B$rffl^ 

T^s^y), cMPis<ox;w-r-y btffai-fi. z 
tazzo. s*w#n*fAM xmmxmzitKx&z 
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TSUXtKh. 
[0087] 

ffifrBfegS?:*** ZtHZX*). CMP7 

o-fe^^^wctsL-cflt^^-r-/ h*rr sate 
whisht**. 

[02 ] *^OM2HJS^ffi(^l»We^aS:^-fi[ 
[03 ] *9M^>]R3lltt»]DCA&0ra»8I$r$-rflE 

[04 ] *^co^4iisi^©(^i.w^a$:^-r«i 



*. 

[06 ] ±ie*Wai!EBti3«t63l£2Pa!ISfiB<iOfl&«0»«t 
[ 0 7 ] *«5IfclS 4 ¥#f*3!ij§ ro -b X * ijrf 7 □ - 
[08 3 &lmffi*OT£ji^K1lJSI2l?&*. 

[09 3 ^tmmm^^com&m^i-mmm^m 

1 , 2. 3. 4 CMPgl (0fffiKS) 

10 ^ju^y—yiU 

12 ^x^n*^ («M*fla*S) 

20 gfe^-zH 

21 ma^-vv immmt) 

3 0 

3 1 mm imm) 
40 nmeLmmmsi 

5 0 Tt^HSSS 

5 1 ttSdgTOM) 

6 7 D^r-fcVlf (3te*aiSP) 
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